Kinetic analysis of his-tagged protein binding to nickel-chelating nanolipoprotein particles.
Nanolipoprotein particles (NLPs) are discoidal self-assembling membrane mimetics that have been primarily used as a platform for the solubilization and stabilization of membrane proteins. Nickel-chelating nanolipoprotein particles (NiNLPs) containing nickel-chelating lipids (Ni-lipid) for the targeted immobilization of His-tagged proteins hold promise as carriers of hydrophilic biological molecules for a range of applications. The effect of protein loading (i.e., the number of proteins bound per NiNLP) and Ni-lipid content on the time scales and kinetics of binding are important to various applications such as vaccine development, diagnostic imaging, and drug delivery. We have immobilized hexa-His-tagged LsrB, a Yersinia pestis transport protein, onto NiNLPs to examine the effect of protein binding stoichiometry and Ni-lipid content on the time scales and kinetics of protein binding by surface plasmon resonance (SPR). Data indicate that the dissociation half-time increases with Ni-lipid content up to a molar concentration of 35% and decreases as the number of bound protein per NiNLP increases. These findings indicate that the kinetics of protein binding are highly dependent on both the number of bound protein per NiNLP and Ni-lipid content.